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DIELECTRIC-COATED SPHERICALLY-TIPPED METAL CONE ANTENNAS

EXCITED IN THE UNSYMMETRIC HYBRID MODE AT

MICROVAVE
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Theoretical and experimental
work on the radiation, gain and
impedance of dielectric-coated
spherically-tipped metal cone
antennas have been carried out.
The antennas have been excited
in the unsymmetric hybrid mode
from the open end of a cylindri-
cal metal waveguide carrying
the dominant TE,, mode (Fig.1).
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The radiation from the ante-
nna has been theoretically cal-
culated by making use of Schel-
kunoff's Equivalence Principle.
An estimate of the electric and
magnetic currents on the antenna
has been made knowing the sur-
face electric and magnetic curr-
ents on the inside surface of
the cylindrical metal waveguide.
The radiation diagrams for vary-
ing lengths and cone angles of
perspex-coated metal antennas
have been calculated in the
principal ¢ = 0° plane and veri-
fied with experimental results.

The expression given below
(Een.1) gives the far-field E in
the ¢ = 0° plane.
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where
r, = length of antenna
a = radius of metal spherical
tip
260 = angle of metal cone

20, = angle of dielectric cone
ko = 2TA, , ky = 21r/>.%
A\, = free space wavelength
= guide wavelength

J2, Jo are Bessel functions.
Knowing the radiation field of
the antenna, the gain of the
antenna has been calculated and
also verified by experiment.

The agreement between theore-
tical and experimental results
for both the radiation patterns
and the gain is good.

Measurements on the input
impedance of the antennas have
heen made for varying dimensions.
The results of these investiga-
tions on dielectric-coated sphe-
rically tipped metal cone ante-
nnas show that:

(1) these antennas behave
like end-fire antennas with a
major lobe in the axial direction
whose beamvidth is small, and
the side lobes are very small
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compared to the major lobe. The
side lobe level is usually more
than twenty decibels below the
major lobe level;

(1i) the measured gain of
the antennas is of the order of
fifteen decibels;

(1ii) for fixed length of the
antenna, the beamwidth of the
major lohe may be made very small
by a proper choice of angles of
the cones, at a slight increase
in side-lobe level;

(iv) the impedance of the
antenna does not vary very much
with the dimensions; and

(v) since the variation of
the impedance as well as that
of the beamwidth of the major
lobe and that of the gain with
the dimensions is small, the
antenna has broad-band character
istics.

Fig.2 shows the calculated radia-
tion pattern and the experimen-
tal pattern in the g§ = 0° plane
for 8 = 175° 52', 6,= 174°50"',
to/A = 4.7 for a perspex-coated
spherically tipped metal cone
antenna.
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Fig.3 shows the beamwidth Op of
the major lobe versus length of
the antenna in wavelengths for
the same values of 90 and 91.
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Fig.4 shows the measured and
theoretical gain as a function
of length of the antenna in
wavelengths for the same value
of 90 and 01.
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Fig.5 shows the measured
impedance as a function of the
length of the antenna in wave-
lengths for the same values of
00 and 91.
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